SUMMARY Total and pancreatic serum isoamylases were performed on 38 control subjects (21 non-smokers and 17 smokers) and 21 consecutive patients with pancreatic insufficiency before and after meal stimulation. There was no difference in the fasting or stimulated levels of total amylase (T), pancreatic isoamylase (P), or % P/T between smokers and non-smokers. The P/T ratio was significantly reduced in patients with pancreatic insufficiency when compared with each of the control groups (p<00005). Eleven of 21 patients with pancreatic insufficiency had raised total serum amylase, but none had a rise in the pancreatic fraction or P/T ratio. The purpose of this report is to: (1) describe the reproducibility of this technique; (2) determine isoamylase levels in a normal population of nonsmokers and smokers; (3) evaluate the usefulness of pancreatic isoamylase as a test for pancreatic insufficiency; and (4) assess the effect of meal stimulation on serum isoamylase levels. 
Several tissues contribute to the serum level of amvlase. but the major components are the salivary (S) and pancreatic (P) fractions. Determination of amylase isoenzyme may indicate the origin of circulating amylase. The specificity of raised pancreatic isoamylase in the diagnosis of acute pancreatitis. and in its differentiation from other causes of abdominal pain, has been previously described.' 2 In this setting, a ratio of pancreaticto-total (PIT) amylase of greater than 80% is presumptive evidence of acute pancreatitis.3 Pancreatic isoamylase has also been reported to be raised in cigarette smokers compared with nonsmokers. 4 In contrast, sporadic reports from Europe have found low levels of pancreatic isoamylase in patients with chronic pancreatitis. 5 The P/S ratio in patient sera was determined from the generated P/S curve. The P/T ratio was calculated using the following formula:
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The normal values for total amylase were taken as less than 300 U/I, and for pancreatic isoamylase less than 198 U/l. Because of the shape of the P/S curve, quantitative determinations of P/T could be made only within the range of 9-1% to 88.9%, respectively.
STATISTICAL ANALYSIS
All results are expressed as mean ± SEM. Significance levels were determined using Student's t test for comparison of the means.
The reproducibility of measuring total and pancreatic isoamylase fractions agreed within 10% in both the duplicate samples and in samples measured repeatedly on different occasions. There was no significant variation in the shape or position of the standard P/S curve generated with each run.
The results of the total amylase, pancreatic isoamylase, and P/S ratio before and after meal stimulation are presented in the Table. The pancreatic fraction was approximately 50% of the total amylase in both control groups. There were no differences between smokers and non-smokers for any of the values measured. Meal stimulation did not result in a significant change in either T, P, or P/T levels ( Figure) .
Eleven of 21 patients with pancreatic insufficiency had raised total serum amylase (range, 149-972 U/l), but none had a raised pancreatic isoamylase level (range 15-168 U/l). None of these patients had clinical evidence of parotitis but two had slightly enlarged glands. Significant differences between patients with pancreatic insufficiency and both control groups were seen for values of T, P, and P/T ratio (Table) . In particular, the P/T ratio distinguished the pancreatic insufficiency group from controls, p<0.0005 (Figure) . Using a P/T ratio of 30% as the dividing line between pancreatic insufficiency and controls, the rate of false positives among controls was 10.5%, and the rate of false negatives in pancreatic insufficiency 19%.
Discussion
The recent recognition that a component of wheat protein inhibits the activity of salivary amylasel"' has led to its use in the measurement of the pancreatic As shown in the Table, there was a significantly lower ratio of P/T in the sera of patients with pancreatic insufficiency when compared with those of normal control subjects (p<0.0005). This difference reflects a relatively low output of pancreatic amylase, as pancreatic insufficiency is associated with over 90% reduction in pancreatic function. Another possible explanation for this finding is an increased renal clearance of pancreatic but not Our data also show that neither meal stimulation nor chronic cigarette smoking influence the serum pattern of amylase isoenzymes. These observations are at variance with those of Balldin et a! who found raised pancreatic isoamylase levels in smokers both before and after secretin stimulation. The reason for this discrepancy is not clear.
Over 50% of our patients with pancreatic insufficiency had raised levels of total serum amylase, yet none had rises in the pancreatic fraction. This observation is of clinical significance, as it casts doubt on the value of routine total amylase determination as a measure of disease relapse in this group of patients. Measurement of pancreatic isoamylase would be a more accurate index of the disease activity. Our results cannot be compared with those of Dutta et al17 who evaluated amylase level in acute alcoholics, as all of our patients have abstained from drinking for at least three months before testing.
We conclude that the isoamylase test is reproducible, easy to perform, and not affected by meal stimulation or smoking. Hyperamylasaemia of non-pancreatic origin is seen frequently in patients with pancreatic insufficiency. 
